creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86tH AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Mok ELICH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aele 212 WS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

The effect of face-to—-face and online feedback
exercise types on body composition and risk factors

for metabolic syndrome



24

2024

Tor

G

—

0

E

o

<

A & 5

"0

p—

~NH



PAPIRS
AT

Gal

%?@:@

2] A}-2] 9] ﬁ-
’t’
/1N

AA}%%/’%’\ %{
%85

o
L
=
1%
=1
1o,
=
=
)
o

2
0244
24



A= 194 o) ~6oA4] mIREe] ‘éo] < S A18]] R o] 7R
T EHHE, vt & = A ¥}
il SSHEE ARG H:F, BML, =42, AR, AAEE, 55A0E) Y

= Aaf(FEEd, T4, €9, sul=d, HDLE#2H )l owg 4
=4S Lol k=g H4o] gt & 1489] A Hofrls 22 sk S5 15
AAste] 1253 TRl Fofsiith 152 Bt Ak -5 15(1n=20), HItHH
&5 15 (=), Bl F9A 515 0=H), i ks 515 (n=16), i ¥
T25(n=16), U FA4 S5 1w0=16), FA1E(N=2H)0R TIFo R EH3th v
5 A7 BUHY Rl S dAet AntEE dapp)S E8ete] FoR Aaw 2
DY % el sl 1Eskal SR HolElE F3l Aol v=ks wke = Qe TR OfoR
Ak, 2, 89 2EFHe] HISE = R E 2R fselglth e 5 33
TEFEH(TA, 2, ) Z2 O oA 603 w3 A7l stk
1S B R AR E SPSS PC+ for window(ver 23.0) &7 2138 o]8-3}o]
sttt Zb ®Rlel #3t Ve BAEES dolrr] S8 By xEAE sk,

0{1
015

mru
rHooft 1 mo il

2w

_

ozt Wi gele] SEFEE AR dAETE 19l nRE gge B
Ao A dE e @ R on Allon, SANOE FAR A A
Azom Anfeldt 9L el BE B0 Fol5R@e (b= Adsdrt 1 29,
A WA s nE SRS, 2, S AR BAREe ALd AF,
BV, AXE, RS, SR8 Hod el o 343 ek thehligickp<ooD).
o ik i SRR TR, fE DRETE FEacll R, due
ASIFE S, SefEel, HDLZEZelM o 5ol o 244 wEkE Liehigick p<.001).
EATFE AZ BML AAWE, BRAuE, FAAY, ol$] @), HDL# 28 g0l 4
A U ehisl, deslon 258 o W :L%—w: S5 @ ol AR
B9l 2 S E\‘Hi

==
tﬂygs}oﬂ A Ane w5 5 drka Az,



A&

— M on o <

0

o
o

o)

B

N

2. Aol B

T =) S - OSSO

5. B0J 9] ] O] werrrrerresisisieensssis

1 © O >~

1. EH}?:_J ?’%]3—\—7“01

T N
o

ol 7}:]‘—04 x]_

2. A+ Xéj}.

1.

10

11
13
14

do

=
: m;.A H
e oE
4 o wu
T TO 1Y
NE N H
o< S

21

B. TFEL ] E] wrreeereresresseesseessseet et

A7 23

V.

22
33

42

1o AVAZ AT O] HBE soevereeesseeseesssess ettt

44

L
=K

)

47

il
B

R

II -



- 1III -



O 0 O D

Fol 2]

N

2> A
3> AT
4> AT

hya
ar

<
<

S|
ZS|

Lol 2e] 217

+

Ay A
3t

i;

ol ko] haL

=

<3

12
18
19
20
22
23
24
25
26
27
28
29
30
31

W

el

X

A
=
Hr

;oo

vze)

_ZTI

ezt
Vv

)
Ho
o

M
e

BA
\Y

wr
i
TH

=l
Ho
o

<E 7> oA =

¥ 8> UHAE LH I A (QT]) e

<

A

b A7)

ks
pud

10> Al Fof o

Ay A
3t

<
<
<
<
<
<

11> 15 71 BMIQ HH B ceeerereeremeennent e
12> BMIel| o

3T
it

Ay A
it

T

o)
o
mJ
N
Hu

s

13> 1%

hya
ar

ZF A A HFEES] BB corvreesserseessseissesssessesissess st

14> 1%
15> A A kol o
16> 1% 7+ A A|H

hya
ar

al

E =

5|
T

Ay A
it

<3
<\

&

b A

3|
pud

17> AAGEl i

it

32

33
34

35
36
37
38
39
40

a

E =

K
pud

22> SAA el o

<3

26> slel=del o

25> 1

3T
it

<
<
<
<

of Tl AL

8|

b AR

ksl
pul

hya
ar

27> 1% ZF HDLZ

Ay A
it

41

|

| ~HE

28> HDL

hya
ar

_IV_



ﬁ:rlxé‘], ................................................................................................................... 11
B E 203 90 AR s 15
u-]](?_]_ﬁl_?i ................................................................................................................... 16
ST A H] 22 (2T @ 7] ) wreerereerereee e 16
%%?ﬁi(@% Z,:’ %%/\]Z_}) ............................................................................... 16
FEAR(ATE ZER Y], AHFGR) e 16
OF OETLT] A H] 2 (A1 AFQ] 7] ) wrevreereesersmuntueisenintitie it 17
/;]/Kg:_i /\317311]/5 7]% ........................................................................................... 17
FA T} AFH(FOFH B IE TFOT) cererrrnrerirnieitnt 17
ZATFGE D] B Q] ettt 17



I. 4 &

. 979 2a4

ol

!

Eiss

T QIZrel| el HS "ojreg A

Al
=

4

A= 7HA

H O WA g o2 20161 5-F

A dolgsh vl EAEe] AnunAzl vowa wd

=
[€)

sl

[e)
=

HEINE Aster 570 15%p 24, 470E 47%p 7324, 3/Me 75%p 724, 270

EE

3

gl
ol

R

|

[o)Ke]
an

&
=

76%p A, 1/l= 84%p <7k 071+ 12.9%peltt. ¢

shel e,

S

T2 36.4%°14 26.0%,

2 EH &2 24.7% A 164%= ¥ 3}

==
=

A 61.4%0°1 A

2N
1=

271

39.5%09 A 32.3%, HDL

3L

o]

R

44.7% N4 24.6%, ©
SAAY

sl Ed =

S

ol
oH
L

_,
o]

g AR A,

=
1=

AxT|ofALE AR ILA).

o]
=

FRTH2021d B A =)

S

ARS-Zhell i

[e))]
H

0

¢+
ol
oo
il

(3], 2023; 857, 2022; o] A, wPA S

o

2020 ol H%

i

1
-

H]

SER!

&

=

3}

2 Al ZFH(zoom) <

A1 A 7F

b}

o]
pal

2022; A=, 2021; @718, 2022; A, AAA, 2021)
FA1%

A

—~

bl (81 %,

Al A} S

2t

A

o= ]

3

A A]

2022), f= ol &

=9t

H)
B

)
T
p

B/

o

7

239

H)

AAIZE BT

175 5, 2022).

o

(

’

PN
¢

o

PR
, 2014; oAl X 2012,

=2
¢}

3], 2012),

il

=

Folels
248

=i
=

1

T

H

=

=

EEREE!

A
(FAES, 2019; 71417, 20155 zi¢ks, 2015 &<

2021; +r9, 2017, <4, 2014)

B matd A xdofet

o



2015)= o] OJ%LEJE Atk TAE FALE EES
HDL Z#2HE, Z B
TeZEINE FHYE
(Eol7d, 2012). HFEZR2 09
olutA| &t th( B¢, 2015). th43 5
ATt
AR 715 &43 7d%1ﬂ£il€“°l AL el A= G5k
W= 2020; A 2019 AHEA S 2017; FrolE
2016; % &, 2014)= A SpAINE, AR ZEas AA ZA7E 27
= A

e FtadEel 5 olFa i, MAYIe dii e RS SRR
AAF A7 otk BAA mud dxAojo] Holr|glo] HojAfL=
DA A suskel it g aclel el aapA ol (M 2020 st
A5 ez g Enpdd dxAo] Muja= Fef, HDLAAM 9 o}ﬂl ashalct
(MWE, 2020). BA4 Bupd A oAbl S 285 A dr(dhhed, 2020; AmAd,

2019 A, AARE A% ohd wA, HE doje) ATk F2 o R
B2 Bk @20 S AATE] FEo] B ATE Fa) T % Axg

2.

o

ot
4

L
a

o



o] Aol =28 194 o] A~654 muke] Aol F tAlET T §

)

P
o
=

~ okl H
]1_ g@:EE

gl =ElZ)el T

=
=

2= 4, HDL

3

g 9t} Z2UH9 o

i

Ed2 A

T =A

B!

a4 el

S

1]

o~
T

sterh.

S

3

S|
=

=

=

A

ze

7

[e)

)ell o

Fel o
2
AT A g volg Eale

i<

7] <
ez

=
=

IS

24

2] =d|, HDL
1o A g Ake] 1

-

©

e

AAYE, AAYE, BRAYE)] JuHE JFL FEA?
ol 7h g skt

=7, o vl

=

A, oAz} v
a9,

q
R

A

3|

x

AN

el

B

—_
o

XH

A

—~
o

0
x
il

0

Ho
o

i

FA Tt

A
N

3}
oA A

°©

i

k]
pEA

A 3
zk

—

<

=K

b

A

b waha,

°©

Al

o

FA5H



5. §°19 A9

o
B

1) B

A

—
o

Hr
o

Ho
ol

Ho
o

Aol A=

)

2l
!

t} 2119 o]

K]

2) Butdd2ALE

pa—

Rk

Aol B e Felsts gt A7t mUEY

el g 2

L

il

I oAt A7 mUEEe] 7

9

o dlelg el

=%

W

3) X

oy

ol
=
1)
)

ol 3t

+

Hesdoz A A7t

Aol A=

[e)
SFog K

o

o

A

ok

¢

ol
=

M

el

Rl
e

0|

o

o

WAl A A

-
T

o

5 HASFT 88

5 5 o
AR, e

k)
pul

b,

Qclog Ao

get ol 574

A} o

ZF 90cm ©]7, oA} 85cm ©|

bu—
- =

100mg/dL ol/delm, A, e =

A, F4AY2 150mg/dL o]/deltt. vAlAl, HDLE#H 28 &2 FAF 40mg/dL

el

Ao ARS] QU4 2022).

ok

TR AL &2t

?_}__

n Rk o2k 50mg/dL R vto.® A 9]



7 A

5}
=

3 A Bzl A

1

2

I

, APl B W

1.

AN NAQe's
LU = m M EE Nro e o= —_
~ ) _ — ITRES Eo ﬂ_.a -~
L %Bm_uhomcgﬂ%ﬁrﬁﬁmHfiim_xmﬂﬂr% .
T ) | =0 . " J.]od;ﬂﬂ }JLﬂwﬂrﬁo%ﬂP] ,
0 EO ‘UI Tl wﬁ =T an OE ,ﬁ T Y -— DT HL ~ ™ ol ﬂ,ﬁ o, o o, K)o Ot oﬁa
ey 5 UG O X A B B W o o 22
D 5 To OB ! T oo 8 o = < T xR W
I = O ﬂie_zui}%]H, o o o R g KW N &
4 @ﬁmBmaiu,%L@@mnﬂﬁew%ﬂﬂﬂﬁaﬂfﬂﬂ T
= — o X X ~ -
Boop g BT e I N I 0
- W o = ™ T i FTorw s Ho B = Mo H B o
s 2 o7 - T o W B =
i T R N omo N T W W T N
il N X MR- C s ot o B0 o oo T 7 T
Mo Mo R = om — X dp WOy g ® 1]0 R ey ) 17r 5 M o T o N Al Uw 0
ar.mogimoﬂ LR N ) 5 3o fo =
B = Mwﬁrm_a%}ﬂgy e A NN W T
5 = 0o < W R Mo ~ 4 o L 0 ol " o T o 2K o o vy o
=T o O N <0 K = = =y N p woF Voo B o — S T
= s =y X 9/ o] T ~ BN = W ~o Al ol B 2
= WS o oo TN Ty Agéﬂﬂ:%]y%17%xﬁ
op I8 i o F % oy R G S ar WoEK R o O =
JJJ - i | = <0 m — 3 < W ol ) { o= —_ E| X ol
—— E.#U ~ — = =0 — ‘_vaﬁ T 0 0 =0 OT._ - ‘*0 ﬁ U;A O#O X —_ ° Lt et
To N = 2o O oy P o T Mo T o = . — TWOW W o o =
™ ez o N (! o) B oo i) it 0 o) 2 3 0 - <)
° e =B — - 3 N~ | = o o K N oo ~ fo X°
H = =y X o ] H kW7 L2 o X = 0 =K <XE Ko X ~ ¢
RS N Y R IR N o
oﬂ115€ﬂ1ﬂ§ 2 cdw s g R R o TN mr < B
(LN =S G, s B P mo T ™ AT X Em X ~ wo Ho o ®°
FLEISgT = o Ew T g o R - N =
= Al g W R 11 T R ar Mo o S T B 3 ooy X -
= . - = = - IR o N W e R N e =<
1m| N ,Hl me ~ ~ Si Of 10_JH 1 X dﬂ o OH OT._ Si —_— ;&E R U‘.* —_— X )AL N — ~ ,ﬂul
g o < R - xR o] 2 w5 O N Mo o ~ T 5 3
B P o T = ol o5 W N % = AT o T - .= 5
ﬁw;67,¢mzfﬂu@ﬂwﬂ4%@qm ﬁaﬂow@%awﬂﬂy@%
WEQMSMHﬂmCm%%%ﬂ% oiH%uTﬁA%@%ﬂamcwﬁﬂ
% va . ; — -
oy« 4 ! 4 ) X T mR n Wo o X i oy A= X o g N o O o a0 2 oo
i I = (I l~d el o My mr B T my e Nro Mo Y = =
o T P N A e X' o o ol NS T ORI — o MO T g OF =
—_ N — ‘Mul =~ . ~ ,ﬂﬂ EO ﬂ,ﬂ X 0 o K ;ow_ o~ _—
o K oF = op N° MK it =0 = W el T K opd oo KX ARG
™~ () ZT ‘D' - H — o ]L 0o ,mE —_ T 1rO o ;.O,._
= T D 2o R = o ol O oK w N i oo
yﬂ%&wlm_h@ %%%wrmmrﬁ?x V;:Tﬁ”a,#mo T
S N DR Ca %@H4J;oagioqa7
11 Ea S T | 2 - R T ol (o N n_u
NEx T EEI @4@%%%5@@0_ X Jﬁ@%%%ﬁ%%%
) =1 ! - =t 0
T m B PSwigw g L E R E RS * e Ko T ” E
U= R A N B oo gp T ay b oo AP
H R W M, o o m,# x]e M < T Ao T G oy 4 = %0 Rl Llﬁ B B ¢ ﬂ_m = RO
X = - <X B° e : ~ B E " T
I R e = ok
BB R WD R



Feh(2022d

<]

o] o] Fo| ey wAlA, 13~245
Aot Fd

AA A kYA, 2022).

AEAH g,

2uped APP 7]
2. AZFE

il

’

T

o
RS

o=

=1S |
S|

ol 7W7F EAvE

By

=3
=

1>l A =

-
it

F<9tH(Alberti et al. 2009).

<

9

o

R

=

12}E

A BAEg R et ddE

3Re)

ke
=4

Z xe
2o 9

&

7152 oy 7HA]7)F 9l o}, NCEP-ATP M (National Cholesterol

NCEP-ATP Il tiAtE5 ek 7]F 5744 A 35 (
Education Program's Adult Treatment Panel I, 2001)

HDLZ#H ~H &, 4 2H =

o

<0

2 & 37HA ]

|

fakKel
A=)

, HDLZd =" &2 5714 9

i

p—

o

B

T%7] 130mmlHg ©]

100mg/dL ©]%

By

%21 NCEP-ATP I, 2001

2 90cm ©]%, o2+ 85em o]
Y2 40mg/dL v wH o] 2} 50mg/dL w] 5t

150mg/dL ©]/

1 2] =2

S

HDLZ# ~H &

ﬂ
iod
Ho

3. WAFFEH &

124 o2 77F

5 o]

919

SEE

FH - AR
t}. NCEP ATP II1(2001)°ll A

wolgtal: 3§

<
T

o =

No

=
=

2~ H]

=
=

slgl=d, v HDL

S

o
y ©HC

}

o
yal

A5 9|3

-
R

o vep

3

S
&

1

k<
H

=R
L=

3ol
A e ole] A

A

g
;OO

1

A

2
=9

|

= A9e

e o [e] =]
s et

17} oAb

)

&

1ol 31, BhAFSF O] A1AANA ¢

L.

o] e Ego] HArke=

T

Njo

o

ol

ofy
ol
ar

o

Nlo



Ea

=49

o

=

-
R

=

=N

=

R

ol w

52k}

2012),
Aol

2= 0
o I,

(3
Ee

(X178, 2007).

B =3 LDLEd| 2~ H|
UL

(0128, 2016).
0]

2013).

oo X o o o oy o gy o) R o o T Al
o bo F R 0 Mo U W o R Mo P oE TN
oo W - L CRCH L
—_ v — = ~—
lswp o e=" w7 HWys 2%
ﬂ_rmo K To Mo X - N o~ Py
imémﬁ %ﬂ%%ﬂ%% WE_Wﬂ,ﬂ
o_ﬂa,_ziw./ ﬂﬂoiow‘“doi HOMMLJ%MQW
mﬁtuxm moﬂ%ﬁfr?ﬂ Bo F N
H 0 KX M No Iy i~ o X =
ol i oo T T owoop 1S
wog %o Ko e R — oy AR
g @ Zwﬂﬁﬁ%%m BT oy
= ol A O — 0
837 & FT TN oo e
N T oo B %0 TH = = 9T
T 2 1 T <5 - EEE B of
£35Sy LIYRRET Bifs
ﬂmO \H.O| J\A!O — EE o Ot 2’ ZT __ [aN] io ‘W/I.A
T Mo R T _ Mo s | oM o T <
ﬂ(f\j yATﬂ_OI O]Ji OEOT - ﬂmo\/.amei
ay TR ototfée L. 2p @
2T e T TR gy T FEmxl
Ty B T ol = N« = N %o
P o ™ g T ey g
i I 0 o N <R o) =z i
o e E T A g O R
WP oA K D T - T VT
_ N = T of W o
cEJIEE Eo ,Aw_ ﬂ i
Mﬂaﬂ%ﬂ oo oD P wa%afdm
—_— — ~ QN N —_ = o 2K
TEogE HeiSFLTIET,ELE
Hmaw%mmﬂ Eﬂ %Bﬂ,%lmﬁmﬂuﬂ&@e?%ﬂ
B oo Koy op = ) B o~ = .oy P
) o) TH - &y o N m - ~
%%OEM_UT ﬂﬁmgmﬁam%%%zicﬂﬁﬂ
o PR T N ~— 70 v N yf.l! T
wmm}%ﬂ% u%%ﬂmwaeﬂmow<%%mmm
waﬂ,_%%nﬁl 0 @WE,WZTWWQ%_E,Z_;?
P e TR E TP gy
G ) o LB R R OW oMW oo N AR o
M e ER oo K U Ao R Ne ke T o RS W
W o] T No m <t TN N KOE ™ OB RS T

2011). 12777t9]

e A ATHA A, 2018).

H

9,

3

g 2~ H)

==
=

HDL
A= BMI
[e)

l
=
(e}
&
=

A
2o
T

T2

pyA

o <4

=

BMI, AA|w =571

) 2~

==A

=
=
5,

A

o %

I

= 8F7F Byl
)|

XN
<44, HDL
27

A

25l
o,

2=

T, 2015).

A
74, 2020). 10

=7
oflojg]d 87t

]

[

=

(



AT A U A9 AFA % 9 194 o4 ~654 muk 0T ASFT
ARR F VN ol AdT BAvIEe ke A APEAL AT f9as)
e A ek

g9t 571 130mmHg o T o]9h7] &6mmHg o3 49, 353
100mg/dL o), dg=d P93 Nem o, o7 &em o, FAEAH 150mg/dL <]
HDLZ#| 28 E E2 A0mg/dL P19, 42 S0mg/dL mIRFo.= AoJsiaial, Fho] Ale] 7|
1de, Ix OVE} AddE Ad A3Es ke 2 g d3e] A5E 98
FEAHS e e ALY HdWzZ=2 a9 FoE e EFF2 40
ol Adt= AntE ES AX[solrt Fofd = Ak Egh Uthel A d-a2 93]
(IRB: 1040968*A*20237010)«] =9 % 2 5 At Aol Fojste gl Al
Ao daA 2 HAS AWsta o] oAbl ik YA H JAFHE
ATEAME Igton o Xd FroaatS ApAe] Astith dA AR =
A A met G-POWER 31 ZZ2 1304 A8 809%, effect size 0.3, a—error 0.06=
AAst 7TEoE AL Ay ot T 1492 yEuth mebs 15% g9eE
(26.39M)S 1ydte] oz FFE 17/ oR AR A Z7]o ZrE oA}
S THS AlYsta, AYS JAehs B FEEERt 20 S AlYE 148 o R ATE
AY3AE < 2>, <HE 3>, <HE 4% A7 Feoixe Aty 54 LR S
LEb AL Sl

ﬂE uN

O\l
=l

E 2 QT FelRe 4, dud SATR (%)
cy s 1] ) 7 - & (n=75) o A &5 (n=48) o) A}y EF
0T saa we g9 waa wd f94 (0=29)
e B8 864 1388 5(4) - 2(1.4) - 42.7)
T o4 170115 1281 20(135)  16(108) 1495  16(10.8)  21(14.1)

20T - 106)  1(06) - - 106) 2014
300 320 427 641 - - 2014) 641
dAw 40t 1068) 1387  10(68)  3(20) 641 427  10(68)
500 11(74) 747 641 427 1068 8(G4)  5(34)
60t 1(0.6) - 2014  96.1) - 106  201.4)
24 1487 (100%)




i3 AT Feixke] AAA S (M+SD)

de H th ™ &5 (n=75) o 2] & 25 (n=48) RIS
T Faz 2 Fdd fae 28 fd94 0 (0025
tto] 48.48 43.80 44.96 56.12 50.12 4750 4352
(A +7.60 +8.61 +9.44 +6.38 4,25 +8.54 +10.61
17 165.43 167.04 161.94 156.76 160.20 160.22 161.12
(cm) +8.40 £7.24 +6.68 +355 594 +5.98 +£6.94
A5 70.14 72.05 67.30 5753 60.57 56.94 65.94
(kg) +10.34 +13.33 £12.49 £5.70 £11.87 +5.12 +12.61
BMI 25.60 25.69 25.65 23.43 23.46 22.27 25.34
(kg/m’) +3.14 +3.73 +4.55 +2.34 +3.46 +2.50 +4.28
AT 25.92 27.63 23.89 20.75 21.84 21.18 23.56
(kg) +5.75 +6.35 +4.48 +1.71 +5.12 +1.96 +4.47
A A g 22.86 22.35 23.66 18.93 20.17 17.70 22.74
(kg) +5.82 +7.34 +8.80 +4.39 +5.20 +4.02 +6.91
A A g 32.86 30.91 34.37 32.61 33.16 30.85 34.02
(%) +6.95 +8.43 1857 +5.09 15.24 +5.58 +5.31

BRAME 091 0.92 0.90 0.86 0.87 0.85 0.89
(%) +0.05 +0.05 +0.05 +0.02 +0.04 +0.03 +0.05
® 4 AT FoARe] vt a AP el V=T AH (M+SD)

el H] o) H -5 (n=75) o) A =25 (n=48) o) A} A B}
e 29 #4290 Rl (22
TEEG 96.04 97.08 9724 10037 9875 96.81 102.00
(mg/dL) 996  +1076  +883  +11.28  £762  +1133  +14.19
TR 12200 12296 12116 10531 13925 11162 13276
(mg/dL) +42.60 4978 3873 3294 6518 7039  £62.73
2] 12564 12332 12656 12956 11862 12418  117.96
ot +11.66  £9.10 947  £1023  £1509  £1593  +11.85
(mmHg) o151 87.48 87.12 87.12 83.37 82.81 83.75 82.20
+5.83 +8.27 +5.44 706  +£1004  £9.01 +9.60
BER=E] 87.30 87.12 85.96 85.37 84.18 79.78 89.18
(cm) +895  £1020 #1110  +7.14 +8.93 +6.42 +11.67
HDLEel=EE 5240 53.64 52.20 57.87 53.25 52.62 50.84
(mg/dL) +869  +1220  +1048 680  +1022  +9.97 +9.08
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T W&
e Aze R 2499, A A2
(10%) ’
o5
Plank, Dead bug, Bird dog, Down dog
Bz
Sit-up, Leg Raise, Bicycle crunch
1~6F A
Knee push-up, Wave push-up, Lat pulldown
Seated row
A
Bridge, Squat, Lunge
s10]
B Plank, plank dolphin, Dead bug
=3 Bird dog, Crab, Down dog
= Side plank
(40%) e
Sit—up, Leg Raise, Bicycle crunch
A
Trapezius exercise by band
T~12F ,
Y-T-W-A raise, Shoulder press
Front raise, Lateral raise
Bent over Lateral raise
SHA
Deadlift, Hip trust
Gluteus maximus exercise
Squat, Lunge
Jump squat, jump lunge
geleE AZAY 2 A3 HAAA~EHHA
(10%) - e
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AHMBSR, Mindfullness Based Stress Reductoion)

701- =

3}- 5 &9 (Krivas & Pranayama)

OP 22

HFE-Ebvfol ALl Al 2] = (Pavanmuktasana)

el 273 v 2} Al (Ashtanga A / Sivananda Suryanamaskara)
22k 2L M (718 71/9]1 & 71, Utthita/ParivritaTrikonasana)
U2k Al (Viksasana), <& @A@7teto g2 W 24 (Utthita
Hasta Padangushtasana)A/B/C
u-t] 7] 2} M| (Dandasana), 1S ™2 2}A (Paschimottanasana)A/B
W7t F5& do]d AFA(Janusirsasana)A

1~65 &% Zx}A| (Baddhakonasana)A/B, B E A} 4| (Navasana)

o] wlg] X o} A}FA| (=, Marchyasana)A

F 3B AA (Bhujangasana)

el & ol 2 &3t /) &AM (Adho Muka Svanasana)

F& o}7] A Al (Balasana), 7] A4 (Halasana)

= 1L7)AA (Matsyasana), B} 7] 244 (Pavanmuktasana)

t}2] 244l (Setu Bandhasana)

B} k73 8 2} A (Ashtanga) B, & 74 ¥l 2} 4| (Chandranamaskarasana)
= 4 ZF 2L A (7] 71/9] & 7] Utthita/Parivrita Parsvakonasana)
A A}2FA] (Virabhadrasana) A/B/C

AlHkAl 2} A (Natarajasana), 7Fet7 AFAl(Bakasana)

M 2 2} Al (Purvottanasana)
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Hol A AHA| (Janusirsasana)B
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&k 2} Al (Dhanurasana)
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o] 7| A 7] AFA|(Salamba Sarvangasana)
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1. AAZEA e W3t

D A=

|

F

12574 dAbe$ gl aclel o= W%XMMI Hl A, HiAEes AAR
Al dieh et 1k isks fdAshy] flste] it S-S AAlsk
el AR e 70.14+10.34kg, AR gk 6841+1092kg°i LERL AL £
T5e] AP gk 72.06+13.33kg, ARF- k2 6957+11.58kg o= WERskow, ]Eﬂ?i 914
5ol AP gk 67.30£1249%g, A g 6611+1216kg &= VERSITE 12ja oA
Ak es T1Ee AR e 57.53+570kg, AFF ke 57.31+560kg % LERSLL,
HAE 2 259 AP e 6057£11.87kg, AHF g2 59.96412.02kg o=
vehtom, uA s FAdEE 259 AR 2 56.9445.12kg, AR B 5643+4.87kg 0=
e th SATLES AP g 65.94£12.61kg, AR B 66.68£1299Kkg 0= LhERE
olge Al A HUY fAtaEE 252 6389:0.37kg, HIH THEE
i TS 64.32+0.37kg 0.2 YERSED, HHA R
s : = OHEE I52 6467047k, dHHAE
FAREE 1FS 64.665048kg O 2 UERE oM, TAIFS 66.2040.37kg 0.2 HERITh
TR ] & 3k
et

[‘

r-{o s ]o

O

P

¥ 9 1E 3 AFe W (H9): kg)
g 1 9 3 4 5 6 7
4 7014 7205 6730 5753 6057 5694 6594

+10.34 +13.33 +£12.49 5.70 +11.87 512 +12.61
68.41 69.57 66.11 57.31 59.96 56.43 66.68

AH +1092  +1158  +12.16 +5.65 +12.02 +4.87 +12.99
Z4 63.89 63.19 64.32 64.95 64.67 64.65 66.20
3t +0.37 +0.38 +0.37 +0.47 +.047 +0.48 +0.37
e SS df MS F D
Pre 16207.993 1 16207.993 4660.940 .000
aF 122.955 6 20.492 5.893 .000
QA 486.837 140 3.477
A 636205.480 148
I fFAkaes 24, 20 HdE 288 14F, 3 HgE §94 1E, 4 dEA =
FAtAEE &, 5 HHA S 28F 14, 60 iAE Fad8es 15, 70 SAIF
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TF 159 AP e 25.60+3.14 g/m A}T e 24.94+3.2 kg/moi UERE L,
vt 288% 289 APH ghe 25.69+3.73kg/m', A ghe 24.84+321kg/m' O &
veldom, uigid §9948F 159 AP gk 2566+4.55kg/m, ARE #H 2518+4.44kg/m’
oF el 283 HAE fAARSE 5 AR gk 2343+2.34kg/m’, ARE 3R
23.32+2.3%kg/m' .2 UERGT, gAXE 2LEH% 1*94 AbA - ghe 2346+3.46kg/
AR gk 23.264361kg/m o2 YERG o, gAAE FAd4E 1w AR e
22.27+20kg, ARF- Fh 22.0612.40kg/m' = UFERTE S L HA AP ke 25.34+4.28kg/ !,
AR 3hE 25.64+4.38kg/m' 0. & YERTE ol AW ke A5 vltE fFAAEE
TIEL 24.13+0.13kg/mr, MW 2E &% 8L 2394+ 013kg/m2 i A E
TIES 24.32+0.13kg/m' o2 VERG AL, AL §FARASE TIES 24.60+0.17kg/m
YA e 28L% 25 245040.17kg/m, WHEAE FAdLE
el o BA 25 25.0710.13kg/m .2 YEMSETH FEAF EA A3 AL ghel
FHAL FAACR o3k aL(F=3680.311, p<.001), HE 7+ Aol vERRL
(F=6.836, p<.001). BMI ®i3}el] tjgt 7= At AZAT}E <3F 11>7 2k

¥ 11. 2% 7+ BMI9 W3} (4H4]: kg/m")
A 1 2 3 4 5 6 7
A} 25.60 25.69 25.65 23.43 23.46 22.27 25.34

+3.14 13.73 £4.55 12.34 +3.46 12.50 1428
24.94 24.84 2518 23.32 23.26 22.06 25.64

A
+3.20 +3.21 +4.44 +£2.32 +3.61 +2.40 £4.38

ZA 24.13 23.94 24.32 24.60 24.50 24.45 25.07
DERiy +0.13 +0.13 +0.13 +0.17 +0.17 +0.17 £0.13
A SS df MS F D
Pre 1727112 1 1727.112 3689.311 .000
5 19.202 6 3.200 6.836 .000
2=} 65.540 140 468
A 90230.370 148

LA GaeeE 1w, 2 NOW CAes 1w, 3 A0W 494 1w, 4 gEds

FALEE T, 5 B O% 6 HEAE FA498E 1F T FALE
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1257 At 1 aclol Sl iAol Al s, A sss A &
=ALF g Jd 1 wskE AAsH] feke] Tt A4S AAE s vdiE
FAaSs 259 AP 3 25.924575kg, AFF A 25.9045.80kg -2 YERG AL vt
THEE 1FY AP 3 27.6316.30kg, AFE 32 27.8046.00kg 0.2 YER o, HtHE
FAN ST 259 Abd S 23.89+4.48kg, AHF Fh2 23.86+4.54kg o2 LEFETH
T AR fAes 59 AR 3 2075+1.71kg, AFE 32 20.60+1.75kg .=
Uebal, tiHA = 28eF 152 AR gk 21.8445.12%kg, AFF k2 21.05+1.96kg o=
Uebgon, A s fAa4s 259 AR k2 21.18+1.9%6kg, AFF: w2 21.06+1.96kg
o= YEelWTh SATLES AFH e 23.56+4.47kg, AMS- %k:z 23.56+4.55kg © &

UERETE ol 5] 2B A9 vd fAkaes 1S 23.97+0.13kg, umm
5 +0.13kg, Wt FAAEeE 2FL 2393+0.12kg o2 LHERSE

FakaSE 2FS 2375+0.16kg, AR T HF 1HES 23.91+0. 16kg,

& 1EE 2377:0.16kg o ® YE O, BA 1ES 2395+0.12kg S =

el FEAl AT AR el FHAde SAA SR fo)e 9l L (F=7419.109,

p<00D), Jek o= Fofgh apols Holx| oty ZA L Wstd sk 7|&=% A

E 13 0F 3 2A2Fe W (291: ke)
a5 1 2 3 4 5 6 7
A} 25.92 27.63 23.89 20.75 21.84 21.18 23.56

575 16.35 1448 +1.71 1512 +1.96 +4.47
25.90 27.80 23.86 20.60 21.84 21.05 23.56

A +5.80 +6.05 +4.54 +£1.75 +4.98 +1.96 +4.55
x4 23.97 24.20 23.93 23.75 23.91 23.77 23.95
Bt +0.13 +0.13 0.12 +0.16 +0.16 +0.16 +0.12
e SS df MS F D
Pre 3101.166 1 3101.166 7419.109 .000
IF 2.241 6 374 894 001
2.2t 58.520 140 418

g7 88913.450 148
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7o 2159+6.13kg 0 2 UEREL,
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22.74
16.91
23.52
16.71
22.46
+0.33

.000
.000

17.70
+4.02
17.43
+3.64
21.10
+0.43

1866.399
10.907

15.20
19.53
545
20.89
+0.42

20.17

18.93
+4.39
18.88
+4.64
21.39
+0.42
MS
5303.296
30.991
2.841
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23.66
£8.80
22.58
+8.99
20.66
+0.34
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140
148
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+0.33

22.86
15.82
21.29
16.13
SS

5303.296

185.946

397.804
69793.640

!
F

Pre




#o] 7}

@,

T O BEAIEF(Mp00)H 9

HI T

of

it
=
Pyl
inze)
!

.EI

A 5 (<03} X

)1\1_

e, Bl

o

=
=

@ ol
IE(p<.00]), A= ZHE% 5 (p<.001), hHA

SEE (P00 o

15 (p<.001),

Bt A A

Afol &

ki3

EA2F(p<.00)F 9

15> 21},

<3

D~
ol \/
o] ©
< 3
Voo
b~ r— M
AVARVERYA
— AN N
~o © © a0 = <
S S DN O A
RS S
% *
oo © > o W <
~ & M = =
SERSEA IR S
% *
njij=a © X O O
O D 0 D N O
- 2 © ® &= <
* %
< |~ © © O 0 N
a S X0 S~ 0
SERSERS N e <
% *
= © O > O
n S 0 0 M O
N S - Qo ¥ <
% * X X %%
| = o o o o O
o S S D D D
= ARSIl
— ~~ > = = O 2
S D N O > D
S NS H Qe Q
1]
%1234567

_28_



5 AARE

1257 At 1 aclol Sl iAol Al s, A sss A &
AALE] e Job F WEE JAE ] ko] TEAE B4 AAEA T Blgd
FALEEE 259 AR 3 32.86+6.95%, AFF 2 31.24+7.14% 0.2 UFERYEAL
Hthd 2885 130 Abd ghe 30914843%, AFE ghe 281448.35%0. % LIERyE O T,
HoH FAdE 250 AR ghe 34.371857%, AFF 7S 33.29£0.03% 0.2 ERsith
a8 A ke T1E9 AR g 326145.09%, AR #h2 32.65+553% 2.2
e, A e 29 159 AP g2 331645.24%, AFS g2 32.35£550% 0. %
Hepgor, giuA % a8 159 AP g2 30.854558%, ARE g2 3067450626202
et A2 E e AFA e 34.02+531%, AFF ghS 34.86+4.45% 0 2 LFERRE
o] 59 xAHT#e AF HdH FAALSE 1FS 31.15+0.38%, HltH —Z-E—.ﬂg%
TIE- 29.94+0.38%, WU FAAdEE 1E2 31.75+0.38% 0.2 UERG I, tHA| =
FAataeE IEe 32804047%, HAE 48eE 152 31.97+047%, HA =
AT LFS 2524047% 0= VER O A 152 33.66+0.38% 2% LERTH
FEAE BAAY AR gl IRl BAIA R f938F a1 (F=1691.535, p<.001),
A 7+ Zolm= e tH(F=9451, p<.001). AALE WHsto] gt 715 A9
EAARE <EF 16>

3E 160 25 3 AALES W3} (91 %)
a5 1 2 3 4 5 6 7
A} 32.86 30.91 34.37 32.61 33.16 30.85 34.02
16.95 +8.43 18.57 +5.09 1524 15.58 £5.31
A E 31.24 28.14 33.29 32.65 32.35 30.67 34.86
7.14 18.35 1£9.03 +5.53 £5.50 15.06 +4.45
zx=7 31.15 29.94 31.75 32.80 31.97 32.52 33.66
Bt +0.38 +0.38 +0.38 +0.47 +0.47 +0.47 +0.38
Eatal SS df MS F D
Pre 6127.957 1 6127.957 1691.535 .000
A= 205.432 6 34.239 9.451 .000
22t 507.181 140 3.623
7 157826.390 148
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0.861+0.03% 2.5

[e)

# 0.87620.04% .=

ko3

=
£ 0.910+0.05%20.2 YEFSFT}

< 0.830+0.00%, Hlth™A -
0.889£0.00% 0.7 EbSEaL, oA =

1

£ 0.896+0.05%°. 2 EFY; oW,

BA

1

o
F @

2 0.8398+0.05%6 .= ERSEaL, HIthH
3_'2 Z

0.864+0.02%, AFF %2 0.868+0.03% 0.2

ey
T

o

0.904+0.05%, AF5- 78 0.896+0.05% 2.5 e} T

o] Ak #h2 0.878+0.04%, A}

of A

=
=
=]

2 0.916+0.05%, At
259 AR g 0.923+0.05%, At

s 1

HEA e 28s o
Lehdom, A fddRs el AR A 086610.03%, AR gk

o] AR ke 0.892+0.05%, At

A
=

Xﬂ 15

p==

¢

)

2Eal A=

Jepst,

o

il

s
a

0.891£0.00%, Tt A

o

T

o

=
\|

0.896+0.00%, HAA = +&&% 15
T IES 08%0.00%0. 2 YERon FA1ES 0.913+0.00% 22 WERT

o

T

=
s 1F

0.872+0.00%, Wt FAde& 2

o

=
\|

h

o

536.501, p<.001),

F a1(F=

S

9/]

o

A}
%)

(9):

H

i

0.892
+0.05
0.910
+0.05
0.913
+0.00

0.856
+0.03
0.861
+0.03
0.895
+0.00

0.878
+0.04
0.876
+0.04
0.891
+0.00

0.864
+0.02
0.868
+0.03
0.896
+0.00

MS

0.904
+0.05
0.896
+0.05
0.889
+0.00

0.923
+0.05
0.896
+0.05
+0.00

0.916
+0.05
0.898
+0.05

df

SS
257
023
067
117.646

<]
4

.000
.000

297 536.501

.004
.000

Pre
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s
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12777 diAsSt 1 allo] e aidAtl Al vltiAs, tH TS A
2o oig da gk wskE Aa] 9lstel Tt B4 Aasgr) vy
= Z

1 352 96.04£9.96mg/dL, AHF- Fh2 98.88+10.92mg/dL o2 WEFsE AL,

rH ot

& 1o AP gk 97.08tmg/dL, AR 72 101.88+mg/dL o= WERLO
AT 259 AR 3 97.24+888mg/dL, AR 32 100.32+£12.90mg/dLC-
Tl A S FARREE ] AR g2 100.37+11.28mg/dL, AR gk
100.56+11.11mg/dLe. 2 YEREal, dHXA % 85 159 AP g2 9875+7.62mg/dL,
AR #h2 101.0048.81lmg/dL o2 YEEoH A E FAdEs 159 AR @2
96.81+11.33mg/dL, AF$ #k2 103.43£9.44mg/dLo.2 YElst) SA4 159 Abd e
102.00+14.19mg/dL, AFF 3-& 98.96+12.35mg/dLo. 2 et} o] 59 A HF 3o
745 At A 28-S 100.3241.8Img/dL, It 288 152 102.65+1.81mg/dL,
HoE frAaAd ST 18-S 10098t1.81lmg/dL o2 YEt L, tHAE fAAeE I8
99.20+2.26mg/dL, HAA = 2% 1F2 100.69+2.26mg/dL, HHAE FAA &
TES 104.38+2.26mg/dL O 2 e A 18-S 9654+1.82mg/dLO 2 LhERGETE

Ab BAAT AP gl FHde SAIH SR {98k aL(F=84.809, p<.001),
& g9 gl g 7]&EAIet SAATE

[e)

I

<E 20> 72t

¥ 20. 1§ 7 ¥E I W3 (&9): mg/dL)
=t 1 2 3 4 5 6 7
A 96.04 97.08 97.24 100.37 98.75 96.81 102.00

+9.96 +10.76 +8.88 +11.28 1£7.62 +11.33 +14.19
98.88 101.88 100.32 100.56 101.00 103.43 98.96

AH £1092 1212 +1290  +11.11 881 4944  +12.35
=4 10032 10265 10098 9920 10069 10438 9654
3 £181  +181  +181 226 226 226  +1.82
22 SS dt MS F D

Pre 6947236 1 6947236 84.809 000
1% 762.274 6 127.046 1551 166
9.3} 11468319 140 81917

37 1514975.000 148
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12570 A RS 93 aclo] 9= izl Al vitids, thaAES5S A3 &
FAA O digk Aok 7F WstE A Sl FEAE B8 AAE Y vigiE
FAEREE TEY APA S 122.00442.60mg/dL, AFE ZHS 111.68+2544mg/dLo =

¢
oX,
Mo
01-['1 [,
I
ol
1o
>
>
=
N
rlo
—
)
=
[a—
>
M+
30
o
g
&
>
>
o
N
o

o
L TT
106.24+47.3omg/dLo.2 eIt 183 gEAE RS 180 AbA #t
105.31£32.94mg/dL, AFS- 7S 9843+29.18mg/dL O & Yebwka, A= 238
%9 AP g 139.25+65.15mg/dL, AFF 2 93.43+20.76mg/dLo. 2 LrER o
YA FAXes 289 AF 3 111.62470.39mg/dL, AFF- 3R 102.56+50.78mg/dL
o= yehgth SA1E] AR g 13276462 73mg/dL, AFE HS 153.80+77.15mg/dL
o= yepth olEe AR A9 HuH fikadE LS 112.13+7.60me/dL,
HldE 289 T 109.81+7.60mg/dL, YU F948%F 152 107.17+7.60mg/dL
o2 yehga, haAE fFAASE IF-S 10857+956me/dL, thaAE &85
IFS 83.871956mg/dL, A E FAAdeE 21F-S 109.03+9583mg/dL o2 HERom,
EALES 148.00+7.63mg/dL o2 YERSITh F Al A AT AP @kl ERIQle

SAA o ® FEAaL(F=90.419, p<00D), e b Zpo|m= YERHTHE=5.284, p<.001).
A Wgte] e Vg e A SAANE <& 21>¥ 2
# 21 2 P AR At (9] mg/dL)
i 1 2 3 4 5 6 7
A1 12200 12296 12116 10531 13925 11162 13276
+42.60  +4978  £3873 3294 6518  £7039 6273
e 11168 10992 10624 9843 9343 10256  153.80
+2544 #5129 4735 #2918 #2076  +50.78 7715
=4 11213 10981 10717 10857 8387  109.03 14800
ki £760  *760 760 956 056 953  +7.63
EFS Ss df MS F p
Pre 130787.870 1 130787.870 90.419 000
aF 45857.706 6 7642.951 5.284 000
23} 202505.783 140 1446.470
A 2283732.000 148
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1257 K5t 9g8de] s tldAel A vuiae-s, ax=sS AAe &
s et 2k wiskE AAsh] Yske] FEAE BAS AAlsk vldid
NadE Fe AR e 12564+11.66mmHg, AFE #h
el Bt 2885 Ee] AR 3R 123.3249.10mmHg, ARS- 3+ 11968+11.31mmHg
o= yepgom, Hd FAXE 150 AR g2 12656+9.47mmHg, AR dh
121.16+14.34mmHg .2 YEgth 183 gHAE §AAeSs 189 APd ke
12956+10.23mmHg, AF5 752 121.7529.98mmHg & & UEbsta, giuAE 2885
259 AP g 11862+15.09mmHg, AFY- 32 113.7510.12mmHg &2 et o,
HAE s 50 AR 2 12418+1593mmHg, AFF- 3k 117.56+10.45mmHg
oz yepgt) A5 AP g 117.96+11.8mmHg, AH- -2 115.16+11.32mmHg
o8 yepyith o5 AT A vt AT 1F2 123.19+1.8mmbg,
HH Z3F 12 11984+1.80mmHg, Bl F9148&F 152 11947+1.86mmHg
o= Yehuta, A s §ALSE I1FS 118.33+2.34mmHg, HHA = 8%
IFL 1166142.33mmHg, HHAE FAA S 2FL 117.23+2.31lmmHg & &
et on Za) 1858 11840+1.88mmHg 0.2 UEbgth 324 B A3 Abd zhel
STHOe EAZA O R o8l a(F=75.164, p<.001), A&t 7rolli= Fol3k o] =
Holx] gkl 57] ot Wslol gt V&S AIS SAATE <3 23>7 2l

¢

& 23 2% A FF7] dge] Wl (2+9]: mmHg)
ag 1 2 3 4 5 6 7
A 12564 12332 12656 12956 11862 12418  117.96

+1166  =9.10 +947  £1023 1509 1593  +11.85
A 12436 11968 12116 12175 11375 11756 11516

+1057  +11.31  +14.34  +9938  +10.12  +1045  +11.32
Z3 12319 11984 11947 11833 11661 11723 11840
Ex iy +1.85 +1.85 +1.86 +2.34 +2.33 +2.31 +1.88
ot SS df MS F D
Pre 6443.781 1 6443.781 75.164 000
aF 598.139 6 99.690 1.163 330
ot 12002.077 140 85.729
g 2127032.000 148

_36_



& 871248 27mmHg, AR #52 82.84+11.96mmHg
9 Abd e 87.12+544mmHg, AHS 3he
83. 52+858mmHg£i Vet 28 al iR AR ik 2Fe AR ghS
83.37£7.06mmHg, A}5 #HS 7656+6.31lmmHg O = WEbyta, giHAE 288
259 AR 3Ee 82.81+10.04mmHg, A FHe 76.37+7.35mmHg &2 L}ERSE o
PaA s FANESE 289 Abd g 8375:90ImmHg, AFS- 2 79.68+6.53mmHg
o7 Yehytth SAIEF9 AP e 82.20£9.60mmHg, AFS- #He 78.44+10.77mmHg
o= YETE o]59] ATk A9 BlgH fAASE T1E-S 83.20+1.49mmHg,
HITH 2885 152 81.48+1.49mmHg, It F914&F 152 82.16+1.49mmig
o2 Yehuta, HAE e 25 77.74+1.86mmHg, A= 8%
O%2 7793+t1.86mmHg, WA= FdAXEE IH52 80.61+1.86mmHgo =
Uelron EA5-8 8041+1.50mmHg 0 2 vEbgtl A B A0 AL ghel
THoe BAA R {93819 L(F=73539, p<.001), It Froll= F93%F Aol &
o1

v
iy
I
=
=
re
ry
%
&
>
offt 2
14 %i

KolA| gott) o] dst Wistel thek 7| EAle SAAIE <E 24> 32
3# 24 25 AF olgk] dste] WSt (+9: mmHg)
% 1 2 3 4 5 6 7
A 87.48 87.12 87.12 83.37 82.81 83.75 82.20
+5.83 +8.27 +5.44 +7.06 +10.04 +9.01 +9.60
A 84.80 82.84 83.52 76.56 76.37 79.68 78.44
+8.52 +11.96 +8.58 +6.31 +7.35 +6.53 +10.77
ZA 33.20 81.48 82.16 7774 77.93 80.61 80.41
o3t +1.49 +1.49 +1.49 +1.86 +1.86 +1.86 +1.50
A SS df MS F D
Pre 4059.180 1 4059.180 73.539 .000
% 464.833 6 77.472 1.404 217
2k 7727.705 140 55.198
A 980056.000 148
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4) s =Y

Kol

+E Lo AR g 8712i10.200m, A}T sz 86.14+8%5cm O & LERHO
ANE 20 AP 3 86.96+11.10cm, AR # 87.02£1050cm o2 YERLLL
a AAE FAE 159 AP ghe 85.37+7.14cm, AFE 3 80.00+6.71cm o2
Lt T TEESE a8 AR 3k 8418+893cm, AFFE #Ee 81.96+9.16cm O R
el om, diEA®E f4es 150 AR gk 79.78t6.42cm, AR #H 7815+4.66cm o=
Uebgth EAEY AP e 89.18+11.67cm, AFF Fhe 87.58+10.19cm o2 LFERSE

x4 W FAA S 1E-S 86.60+0.66cm, H]thH & ﬁ*u—%
85.17+0.66cm, I FAAF 1F-S 87.05+0.66cm o2 LIENEa, tHA =
5 Tlae 8254+0.82cm, HWAE $8€E TLES 8353+0.83cm, WAL
AEE IES 8514034cm O 2 YERE O™ FA| 152 34.84+0.67cm S = ERTE
EAAD AP Y FHe BAAoR {95 a(F=890.504, p<.001),
b 2ol &= YERGTHE=5.051, p<.001). dlelEdl Wslel] e 7|&SA 9 SAZA=

3E 25 2% 3 slEEde W) (91t cm)
% 1 2 3 4 5 6 7
AL 87.30 87.12 85.96 85.37 84.18 79.78 89.18
+8.95 +10.20 +11.10 +£7.14 +8.93 +6.42 +11.67
A 87.72 86.14 87.02 82.00 81.96 78.15 87.58
£9.14 £8.95 +10.50 +6.71 £9.16 +4.66 *£10.19
Z4 86.60 85.17 87.05 82.54 83.53 83.51 84.84
o1t +0.66 +0.66 +0.66 +0.82 +0.83 +0.84 +0.67
o SS df MS F D
Pre 9798.076 1 9798.076 890.504 .000
a5 333.478 6 55.580 5.051 .000
22k 1540.398 140 11.003
R 1083099.750 148
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5 HDL=d ~H =

o

R4

1273 dAFES 91 atlo] = dldRell Al vldHe
HDLZ| =8 2o gt det 7F Wsts @dAshy] 915k A4S AAIBHAT
HtE A ASE 259 AbA e 5240+869mg/dL, AR #E2 51.76+7.52mg/dL
o2 vElyta, vigiH 28 F 159 AR g 53.64+12.20mg/dL, AFF gk
HM.04+90Omg/dLo = vt om, vl fFAadeE T1ae] AR fh2 5250+10.48me/dL,
AR FE2 526048 64mg/dL o2 UFERITE 18]l thHA| e fAkee-s 1350 AR gk
57.87+6.80mg/dL, A}5 #-& 59.75+6.20mg/dLo. 2 YEhG 1, gHAE Z85e%
259 APA g2 53.25+10.22mg/dL, AR #E2 55.43+7.58mg/dLO.E LHERSE O,
YA T FAHSE 259 AP Zh 5262+9.97mg/dL, A% ke 54.75+6.71mg/dL
o7 Yyt SAEe] AP g 50.84£9.08mg/dL, AFF- 7h 44.32+8.14mg/dL
o= Uit o5 2R take] e vt A 15 52.08+1.23me/dL,
vl 285 15 53.71+1.23mg/dL, Bl fdAds 152 53.02+1.23mg/dL
o2 Yela, AR A 15 57.23+1.56mg/dL, HA = 8
TFS 56314 1.54mg/dL, AAE FAdEs 15 549541 54mg/dLo = e o,
EA T1EE 4545+1.23mg/dLo = YERg T FEA EAA R AR gl TS
EAAR {28k a(F=97.214, p<001), & 2+ 2Fo]= YEPFTHE=8018, p<.001).
HDLZd ~H & Wl g 7&FAe SAAYN= <k 27>7 2}

AR ESES AT
_]?1_

of

N

¥ 27. 1% 7 HDLEd 2" ¢ H3} (21 mg/dL)
A 1 2 3 4 5 6 7
A 52.40 53.64 52.20 57.87 53.25 52.62 50.84

18.69 11220 +10.48 16.80 +10.22 19.97 1£9.08
51.76 54.04 52.60 99.75 50.43 54.75 44.32

AHF +7.52 £9.49 +8.64 +6.20 +7.58 £6.71 +8.14
x4 52.08 53.71 53.02 57.23 55.31 54.95 45.45
o3t +1.23 +1.23 +1.23 +1.56 +1.54 +1.54 +1.23
o SS df MS F D

Pre 3698.554 1 3698.554 97.214 .000
I5 1830.342 6 305.057 8.018 .000
2=} 5326.344 140 38.045

A 421541.000 148
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Abstract
The effect of face-to-face and online feedback exercise types
on body composition and risk factors for metabolic syndrome
Seong-bi Kim
Graduate School, University of Ulsan

Department of Physical Education

The purpose of this study is to investigate the effects of face-to—face and
online feedback exercise types on body conposition(weight, BMI, skeletal muscle mass, body fat
mass, percent body fat, and waist-hip ratio) and risk factors for metabolic
syndrome(fasting  glucose, neutral fat, blood pressure, waist circumference, and
HDLcholesterol) by subjecting adults aged 19 - 65 with one or more risk factor(s)
for metabolic syndrome to different exercise methods(face-to—face and online
feedback) and exercise types(aerobic, muscular, and flexibility). 148 research
participants in total selected their desired exercise groups, and participated in
12-week programs. The groups were classified into seven: the online feedback
aerobic exercise group(n=25), the online feedback muscular exercise group(n=25),
the face-to—face aerobic exercise group(n=16), the face-to—face muscular exercise
group(n=16), the face-to—face flexibility exercise group(n=16), and the control
group(n=25). As for the online feedback exercise, it comprised programs in which
participants were able to receive feedback from experts about data for exercise,
nutrition, and health status recorded and measured by the participants themselves
using the activity tracker and the smart phone app, and the subjects themselves
took exercise by increasing aerobic, muscular, and flexibility exercise types. As for
the face-to—face exercise, the subjects participated in the practical training session
of 60 minutes three times a week according to programs of exercise types(aerobic,
muscular, and flexibility). Data collected from the study were analyzed by using
the statistical program SPSS PC+ for window(ver 23.0). To examine descriptive
statistics of each variable, their means and standard deviations were calculated;
to analyze effects of the participants’ exercise types on body composition and
risk factors for metabolic syndrome, the analysis of covariance was conducted,
with pretest value as covariate; and when results were statistically significant,
the least significant difference test was carried out as post hoc test. The
significance level (a) of all statistics was set to .05. As a result, first, as for
face-to—face and online feedback exercise types(aerobic, muscular, and flexibility),
online feedback groups showed more positive changes in the body composition of
weight, BMI, body fat mass, percent body fat and waist-hip ratio, excluding

skeletal muscle mass(p<.001). Second, as for face-to—face and online feedback
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exercise types(aerobic, muscular, and flexibility), face-to-face groups showed more
positive changes in neutral fat, waist circumference and HDLcholesterol among
risk factors for metabolic syndrome, excluding fasting glucose and blood
pressure(p<.001). The control group showed negative changes in weight, BMI,
body fat mass, waist-hip ratio, neutral fat, diastolic blood pressure, and
HDLcholesterol. In conclusion, it is judged that groups having taken exercise can
bring about positive changes in body composition and risk factors for metabolic
syndrome, compared with groups not having taken exercise. It is expected that
based on the findings hereof, follow—up studies will be able to derive objective
results by controlling gender and age ratios and changing the item of

measurement from fasting glucose to glycated hemoglobin in blood test.

Key words: Face-to—face, Online feedback, Exercise type, Body composition,

Risk factor for metabolic syndrome
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